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(57) Abstract 



An alginate material useful particularly as a wound dressing incorporates cations selected from zinc, copper, silver, cerium, 
manganese, cobalt, or any cation which is an enzyme cofactor, save that the cation is not solely calcium, sodium or a mixture of 
these two cations. 
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ALGINATE MATERIALS 



The present invention relates alginate materials which 
are useful particularly (but not exclusively) for wound 
dressings . 

It is known that alginate materials have haemostatic 
and wound healing properties and iaay be used in various 
types of wound dressing (see for example EP-A- 0 236 104 
( Courtaulds ) ) . 

Conventionally, alginates for wound dressings are 
prepared by spinning a solution of sodium alginate into a* 
bath containing calcium ions (usually provided by calcium 
chloride) so that alginate material precipitates in the 
form of the insoluble calcium salt. For certain 
applications, it may be desirable for the alginate to have 
a greater degree of solubility in body fluids, in which 
case the calcium alginate may be • treated in a bath of 
sodium ions so that some of the calcium is replaced by 
sodium to provide a more soluble form. 

The alginates are highly hydrophilic and have thus 
found particular use in the dressing of "highly exuding" 
wounds where this absorbing allows comparatively large 
quantities of exudate to be absorbed before the alginate 
material dissolves . 

It is a object of the present invention to provide 
alginate materials with improved properties for the 
treatment of wounds. 

According to the present invention there is provide an 
alginate material which comprises of zinc, copper, silver, 
cerium, manganese, or cobalt cations and/or any cation 
which is an enzyme co-factor, save that the cation is not 
solely calcium, sodium or a mixture of these two cations. 
Enzyme co-factors include Mg 2+ , Co 2+ , Mn 2+ and Fe 3+ ions. 

In the alginate material of the invention, the cation 
(or mixture of abovementioned cations) provide exchangeable 
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ions which have useful wound healing properties and the 
alginate serves as a base material for the delivery of 
these cations to the wound site. The absorbency of the 
alginate material is an added advantage. 

Assuming that the cation has an oxidation slate of n+ 
the minimum amount of the cation incorporated in the 
alginate material is preferably (l/2n) moles (of cation) 
per mole of sugar residue in the alginate. Thus, for a 
divalent ion (n=2) the minimum amount is preferably 0,25 
moles. Similarly for a monovalent ion (n=l) the preferred 
minimum amount is 0.5 moles (of cation). The preferred 
maximum amount for the cation is (1/n) moles per mole of 
sugar residue in the alginate. Thus the preferred maximum 
for divalent cation (n=2) is 0.5 moles. 

The ions shown below have the indicated properties: 

Ion Wound Healing Property 

Zn 2+ promotes healing 

Ag + bactericidal action 

Cu 2+ anti-microbial, wound flushing 

Ce 2+ ant i- immunosuppressant 

Mn 2+ enzyme (oxidase) co-factor 

Co 2+ enzyme co-factor 

It will thus be appreciated that alginate materials of 
the invention may be used in a wide range of wound healing 
applications . One particular application is for the 
treatment of leg ulcers which might contain in excess of 10 5 
organisms /ml . In this case, an alginate material 
containing copper ions may initially be applied to the 
ulcer and would cause the wound to flush itself. 
Subsequently, a further alginate material containing zinc 
ions may be applied to the ulcer to promote wound healing. 

In order to assist delivery of the cations into the 
wound, it is possible to use an iontophoretic technique so 
as to "drive" the ions into the wound. 

The alginate material may be in the form of a porous 
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membrane but is more preferably in the form of a porous 
fibrous material or of a particulate material of 
sufficiently small size for formulation into an aerosol 
(which may then be sprayed onto a wound) . The use of a 
porous fibrous material (produced, for example, as 
described below) is particulary advantageous because of the 
high internal surface are avoidable for ion-exchange . 

Such a fibrous material may be produced by spinning a 
solution of a soluble alginate (particularly sodium or 
magnesium alginate) into bath containing the cations to be 
incorporated in the final alginate material. The solution 
may, for example, be spun into a bath by dissolving the 
chloride or nitrate "of zinc and/or silver in water. 

Such fibrous materials may be supported in 'any 
suitable way for application to a wound site. The support 
may, for example, comprise a porous textile dressing or a 
porous membrane or a porous polymeric membrane comprised of 
a hydrophobic polymer defining a porous (particularly 
microporous) structure and a hydrophilic polymer provided 
at the surfaces, including the internal pore surfaces, of 
the hydrophobic polymer. Such a membrane is disclosed in 
WO-A-90/11820 (Beam Tech). 

Particulate alginate material (for formulation into an 
aerosol) may be produced by subjecting particulate calcium 
alginate material to an ion exchange process with the 
appropriate cation(s). 

An alginate membrane may be produced by preparing an 
aqueous solution of a soluble alginate material, forming 
the solution into the shape of a membrane, and treating the 
thus formed membrane precursor with a liquid containing 
cations which precipitate alginate material from solution 
as a porous membrane . : 

The precipitation bath may be aqueous or may be or 
include a water miscible organic ' solvent (e.g. DMSO, DMF) . 



BEST AVAILABLE COPY 



WO 91/11206 



PCT/GB91/00119 



4 



CLAIMS 



1. An alginate material which incorporates cations 
selected from zinc, copper, silver, cerium, manganese, 
cobalt, or any cation which is an enzyme cof actor, save 
that the cation is not solely calcium, sodium or a mixture 
of these two cations. 

2. A material as claimed in claim 1 including an enzyme 
cof actor selected from Mg 2+ , Co 2+ , Mn 2+ , and Fe 3+ . 

3. An alginate material as claimed in claim 1 or 2 
wherein the alginate material is in the form of a fibre, a 
membrane, a film, or in the form of particles. 

4. An alginate material as claimed in claim 3 wherein the 
alginate material comprises particles in the form of an 
aerosol. 

5. A wound dressing comprising an alginate material as 
claimed in any one of claims 1 to 3. 

6. A wound dressing as claimed in claim 4 wherein the 
alginate material is associated with a porous membrane 
comprised of a hydrophobic polymer defining the porous 
structure and a hydrophilic polymer provided at the 
surfaces, including the internal pore surf aces , of the 
hydrophobic polymer. 

7. A method of producing an alginate material as claimed 
in claim 1 comprising providing a solution of a soluble 
alginate (preferably sodium or magnesium alginate) in a 
precipitation bath which contains at least one of said 
cations . 

8. A method as claimed in claim 6 wherein said soluble 
alginate is spun into the bath to produce a fibre. 

9 . A method as claimed in claim 6 wherein said solution 
of the soluble alginate material is formed into the shape 
of a membrane and introduced into the precipitation bath. 

10. A material as claimed in any one of claims 1 to 4 
wherein the cation has an oxidation state of n+ and the 
amount of the cation present in the alginate material is at 
least (l/2n) moles per mole of sugar residue. 
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